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4-LLiJL-U-J LJ 



LKJJ 
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AftJUM 






4 a \*" 1 1 4-JjjJI c_jjL?cIl!I *_a ^3 ^ ^^W^l ^j tl-^uJLI j^j-Lajj ^u-^-u^nJ 4_4L*JI SjIj^I o-L^>. Jubj 
(^jlJI ^^JUjlJI j-^IjJI *-a 4-L3.UJ 1 JjJjJI J^Ijjj *^p^ eA^' s-^j^^J er 1 ^ c^hA*-^ i^L*-!! 4-^-<-ujJl!j J-^jlJI 

jII^d! ^ujjJu ^clj^wl! 4j_al^=lLo *j ta Lj 4jl^JJI ^_ ^jljseJuI £Jl& /^j^tlLl iJ-^jtJl 3j-*-" oLJLLalLo 4-cbj^aj 



4 I /<? Lll c_) 



.j^ uaJttjJl I JlJ 4-^j^Ltl CjIjL^JLI c-jl f rn^jl 4j<^j^-i JjLuj ^Ji^_p^ CjLcj-Jsj.^ 



7l-ALu! j^j-L^Jj ^ j r sft t 4-dUul Sjl Ji I 










c-uJjJlIJI 4_ J^JlU L_uL_ul j^ILaj ^P-Jlj cr-^'j L^J^^I x-La.Hl CjLJUx.j jLjuVI <j-"L^9 CjVUe-^ 2_ 4-aj}LJI 

. £i£tjfcJLl 4-L^lliVI oLJUaJI ^i*. 

. (* LaJLll 4-JUx. ^J>Lla) CjLl^VL) (^JJlJI *-laJLH - 

• sj!>J1 - 

. < M S J J I C—4-LLa-iIiJ A C—cSjJI - 
.LjjJU C-JI^Ul *U* - 

L-Slj^-tl/J CoiJ LAjLiAZtJ c-JjJuJLl ^J-2j 4-jJ <;T ^JjL^ cr^- (J-<CLLaJj 4-JUjui oLujJujI ^-^J :A-uLu| SjL>»jj| ^ 

.C-JLLaJl ^gjTn.a.a ^-X-lSjJ 4-Lm-UjJ 1 J>J-tJ-Jl 

C-JjJlIUJJ ^j ^=3 <n Ur^L? 4_uJL>lJ! 6jJb j| JlC2 L^J 4jLjlL-uVI C<-4J (j^-JI ^-J^IjJLI ^.L^_uLj 4-<^jL^ ^>-^ LhP^'J 







J-*jl1I (jL^a a £_ Lkj^ljJ c-c^ljJI ciaj^caJI 
t^jjj Lm^ LfcjL^ol (j^-i <1J lU jeofail £jufc .^JLjLjlII 4jL-oI Jl (^^Jj JiS CJj|^>- ^| fjSj i-d^ILl tiJJjj 

ttuijVl -i 

.4-Sjj >-lC. 4_u-b j2I ^jo^aJ ^j! L r cJ>iJ -1 
.4-X^L^3j ^^ ^JO^ f 1 Jj ^ ^=3 1 1 4-U-bj2l ^J-U-^JJ 4_4j1JLg -3 

:(olj^^=J!) SJla^VIj (JlIl^VIj <jIjJu>J! -11 
: Cj Lojus 1 9JL 1 oJJt (j-^J »-^j 4-t-^ Li* 4-£J& CjL^jl^I j-^ ( aJL^VIj ^jIjJlseJJ QJ^" 1 " ^j! 4-^4 

.l^jhil 4Jj g t a 

.(J-<^a]( l^jjJ^ ^j-tl bLcIj^c) 4-tijjJI ^-^j ^-4 i-u-uLuJLl oLjLkjJI aI jL?tlL<-ul -2 

tjLil^ill -iii 

jl^IjJJI oL^Lctuc (jj£=a2 (j) 4-^4 ^SJ-J! ^.!j^Ju ^>j! jbclj j-^jtil ^jL^=uc ajj^jJj L^jLtiJj c-jjJLLaJLl (JL^-c VI 

tcjU^ljc-iljjVl -iv 

^_ 4-JjJ-d 4_ulj-^ CjIjLlj ^j-luJ *JJL ti-Uij ^^>Lo]| ^^JtJI CjLkj^ c 4^j-S-< oXl 4^Jj2l ^JlLc 4-iSljij 4j5c-Js I J 







4jL_u-i]| cjLJUx. ^-Ij^I *-* L^jLcIj^j c-^l^il ^jLaVlj 4-^^LcoJl jl^.1^ fLuL cdlij 4_uLjj^^=JI o}L^^Jl 




^^ 



jljjjA\ a ^iiai 



.cv iiT> II " |)^i ■ Mq -cv inll p iln ill rinln II fi q D ll 













: ^^1^. BjJlUI <^JjJlJ QJ^J J-u^iJI I Jl& J^^zaJ LaJu£. 
Z100 4-j-coIj 3j|jL>iJI £Jl& (jLSjJ JJ C-JjJlUI <J-*-^j (J I 

LS-u-<juc 4-Li-tiuc £h2J*-4-> ^ 



- ^ - 













JLl£*J 1-1 

CjL_lC.j 4_3j*jlX 4_<-uIjJ J-<5JtJ Vj! ! Jl_u 4_jLs CjLscIuJLI £h° LA- *-* fj-^ ^^—^1 4r f ' '^^ fj^-^j LaJL-t£. 

*-JU « ^>" J 1 OLjJLqJU ^jjJlJ ^J-2j (^JlJI r-l-JJ 21 (3-io3 J] 4-3j_<-uj^ ji-JU^I 0jL_& <JL<-ujl dJJj JULJ (CLfi 4J JJUotX 1 

oLJLUlllj ^ aj ^pJI 4 jj LLa-t 1 jLjuVIj J^3_tiJlj 4jjJL<Ml ?:L^i 4-jL^' *fr c*^} cr-^ 3 -^ ^ Ah^tl J^; u.r<flj 

^_ L^>*ljJw(j 1 ^lj* nil ^_j ^h°J aL>JI 4jtla-SJl Jl jLju 2I £Jl& J-Sj rt(3 )^~i <u (j^*- L^fcjJjuaJ C-JjJLLaJLl 4 tt^rtU 
J^-i m(U C-JLt-^j Cr~^ ^<3*i' '^" (*-* (J"*— *-* u 4-JL12-SJ VULc (1-1) J^-i Mfll Tc—J^jJj .4-JjJLLaJLl i-uL^jJI ajj fr^tl 

.4+U<rlt jjL>JU ^^Ju^JI ^w-ujJI ^ji^. ^.Lb dJLJj j c-jglUU ^L^JJI 




.Cj ifjt Mill >ui <aj ^_ ^-ljuJlJLJi ^jujJi 4j<j ^»1 :(1-1) (J^-i ui 

a^iuu^jjij^^vidfijj 2-1 

CjLl_<-uL-u1 (j-^J -J^-^J ^^^ J ^aj (Jl or 1 ^j-^ 4-JI ^.LLLrjj Lc JuAJIj 4-JLc J g f uj (J7 ^=3 4-iJJI ^Juk (jLSjJ (JL>JLl 
^IL>* oLcj-<-ujj|j OLstlLa-u^JLi (j^aju ^Idj^c ^Tt-Lt-u dJJju iOLcj-<-ujj| (^^ic (j-^ -^L*j^(I S^.|j^ ^j-uJlLj! ^_<-ujj| 

.4-^-JL-u 4-Sj^laJ L^J^-lj^j 1 (jjlr 4j^-JdjJLI jLjuVI 4*£jjla (jjic C-<JjJuJI ^j^i <n 



. t . 













^jLi^i^jji^^^j i-2-i 

L^-x^ Cc^jL^tTt-t-ul (jP-Jl 4-l_<-uJlLj! CjLcj_<_ujj! (j^> + J J 4-LLc) (2-1) J^-i mi ^Idj^juj t (1-1 ) JjJl^o TC-C^J-^ Jjfc 
a 1 jL?tILt.u 1 ^JLc 4-LLc! (3-1) (J^-i m( ^Idj^ju j ,9c La < u 2 1 < . ula nil J OujLijJL^a ^jj>*2i J-u-^LajJi (J«^hh (j-^ 

.(2-1) Jjj^ 2_ sLLudl j>«jJlj cjU-IU.M.1 

4-jlujJjl^\ CjLcj_<_4/jJI IL. 4-^jLJtILcuJLl < L j La ^ 1 1 ^j-a LaJbiaJLl fl^^l : (1"1) Jj^^" 



f 



IJltc_u_u 



VI 



^-i-^jJI 



J^=ul 



^ill 



. 4_A j_<_ujJL I 






JbJLstlil 



4_LflIL?eJLl JjJu>iJI £j_^ J-^ 

£.!j^>*2! J-J-4 4_»daJij| ^j— ^ 

.4-JL5w|jJ|j 4_mL>Jt 



* La_s q c o)\ i 



lLs-Sj 



A * Q LflJ C<jd0 



f l/«\ A__^3* 



.^1.5 (Jj-L^j 



f l/«\ A__^^* 



4_U2_t^t-4 



l_)j_2!lJI j^=l>* Jl^f-^ 
*_Lal SJLlj ouljda <_u2ij 



J I 1.5 ^j-^) 3j-L t _ >^> j-^j (^_a75 Jl 12 ^j-^) 
.^-4 1.5 LJjIa oLclj^ 1 $ \ t s> K\ (^o3 






4_jlLs-SJI jLju! ^jjjj nil 
. 4-4 j_<_ujJL I 



^ m(U L^ljJa! ^ gjJj 4_3t-i^j 4 ojr?" m<4 da j l^-v. 



H ► 






.♦La-SJl juij^ £>£■ >-^ 



4_L(-fAi-u ^j— ^ (J 9 =3lIj 4 ^— -^ juqu a Aj^jl2lj * " a dao_Laj>» 
(^-Qjui J jOjj_l^ ^O-Jtia-S 1 ^jn 4-Jj^Ia da j_Lai* 



t_..J 






♦ U ^ 1 1 J <^r Juu 4jtIa-SJ 



.45 4jj!j*j ^J-l^jj (j >> + j 1 1 




J l/«\ A l^s-^^ 



j^uI^lJ 



. r . 














V 



JQ 




030 



8 



2 



^ 



•Cr^ 



jlIjJI ^jJI .L^kiJ iilikJtl ^IjiVl :(2-l) J^=u 



.^-ljuJlJLJI ^-ljujJI 2— f *Q ' °^> 1 L^Jfl uU J JuuVI J^JJ CiLa-lto r^a t (2-1) JjJu>. 



JH. 



Jjljdl 



^-<-u 



VI 






7-j.g-i.u.a j U^l ^ i^i^lT (j -1 -^ J^~> "*^1 '^r 
7-j) <a i n a j U") ^ J I j 0.75 1 == Jj-q- t - U 

.0.749" = 






JjJl- 



U> 



-£aj, , ^nt,,JLUll Jl^J! 



.<Uj_uLo 4JjJfc-tiJLl 



J La-SJI (J^3 tldU £ftJ 4 J— ^ • 0^1 



C^ 



,q— lhU l_2l 



iVI^k 



C° '"•!? 



0.75" 



mj-AA' 



.4jj£.jJ,l 4.<t-lflJI (j£. JuuU 



CjLjjLflJ 

jh_J! 



SjLjjJL 0.01 £j|juLo CjjLilb 

. a ^2i]L 0.05"jl 



s-l ijjl ^p *j 0.002" <4jj utiJI 

^psj^C. JlL^J 0.001 t ?cla-caj| CjL>>9 <a J 
(j? (jr^- (r) 4_a}UJI JjL-J j ,4jj A^tl 



^_> (^jlJ! Tela cuJL! j>j_p* j— & 






Q.Oto 




.4-JLc C<jjj>*I 



- £ - 














jU/tfl^LS 3-1 

^.Jl_JLI aL>J| ♦ Laj3 (jr^c 1 j 9l ' h j j CjLoj_<_ujJI ^lc- a 1 U • 1 1 jLaj j| JiiwU CiVjjLiaXI ♦ j iu <aj 4jl <;r 1 Jt_u 
ju/LmJl ^-Ij^l 4 jg A>1 ?e dalu I— L&j .L^-ti.j 4_UIj^>iJIj • U^tl ^-, 4 ijlUtl ^JLuLuill 1 CjLJUjlJI ^.Ij^I IL. 
jLjuI (j-4 Jlju (^1 ^_ T-j-o-Lrj.t I £>■£• <> JljIj CjLjjLsj J>j-3*^3 . ^Llj 2 1 CjLJUjlJ A-aJtitXI J-^ljJLl £.LJj! J^JlJI 

(j-A JljV 4 ;j LLa-t 1 4-^JlIIj <j-uLl2JI a1_4J^?j .CjVjjlAXI 7rLlj} £_ frjj-tlJl J_l3 ii^=uo-4 ^.LLaiwf J-^t-Jj (3^^ 

.4-JLjJI SjJLaJI 4_ j^j-<3 J^-i uiJ \$ts>j^. fCuLuj (_P-Jlj 4-illtitJLl L^.I^jU CjLcJlSJI ^jI/jjJI 4_ 4^Ju?tIL<-uJLl 

4-Uj^JI Cj|j 4-aJlUI 1-3-1 
rt_a 0.02 (J I J uaj jLju! <j-"L^ 1 flr^OJ JIj_Ld^I <j^L_lU 4-JLij3J Sljl ^^ 4_tJj^Jl CjIj 4_aJlUI 

.4-Uj^JI Cj|j 4-AjuiiJ 4Jj^-it,l 4-^-uL-u^l ^.Ij^VI (4-1) J^-i (Ul TC-t^jJJ 4 (4-^^ 0.001) 



- o . 
















/ 



-Lifl 



=F 



I 



r 



Q 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 cm 

r ri rri ^ N 1 1: la i ri 1 1 1 p r I p r 1 1 fi i p i L i m 1 1 1 n i j r m E^ i p p I m u l^i r ^ 1 1 n e I m i p 1 1 1 r r J ^ n ij e m 1 1 p r i i 





J**!' 1 -Li JJrft 



.iuj>II oli ^jl2U S^uiLuiVI *lj^Vt :(4-l) J^-i A 
jjl-c L^^LliwLj (i-ijjjJlj L^_<-uLiS ^j ^a gj 4— ^_iS <JJbl (^0 4_ijjjJI ol i 4—^jlSJI <u_<-uL-cl>. cJjJtioj 

< *ua 0.1 \(ft t \( ffLmrfc»j 4-tJjj_JI (jyic aL-uSI 10 (j^- i^JJ^J 4Jj-ujJtl 1 ^LoJlSJLs 4 4-ijjjJI ^uLlLc ^lc aL-oSjI 
rt_4 0.02 Lgluj kLhl> 4-aJLlco^J I LcU^c 0.05 1 £uu oLm^»J rt-mJ3 20 — <UJjj_JI aL-uj91 JJulS 4-UJ^ ui ft tl Lc) 
Cu-l^Llu L^>*LljIj 1 j n J n t^S ^-) 4_jjjjJI CjiJ CjLcJl-SJI ^j_a BjJulLo plj-H ciJLJjkj ,.^-ca^ 50 L^cL-a^I ^Jlcj 

:pljj2i £Jl& *wk! (j^J 5-illitXI ZulljuJul^}} Cn S-iilajjl 
tj-uaju <=a3 3^— *^^lj 5_JL^|jJlj 4_o*jL>JI jLjuVI <j-uLaj9 1 gi^augj ^P— II u fr j : aJLsLJIlH 4_aJlUI -1 

.(5-1) J^-i mi ^ ^j^ ?r r X*n 1 o^-i 4-JUa]| CjI r?jjtV<H 




.^JLcLfltJI ^jjJI <— illi OajLdJLt 4_d-bjcJJ CjLcljiitlL^VI :(5-l) J^ A 



. n . 






dbuy uiiU Jtfjj 







ciLill 3-jL$J <L- 4_i^3p *u-J (^JlJI jl_>«JI ^jijLitJLl 4-La ujI^j Ji-tUl ♦ taJ3 Cr^ * J ^"" ' '* ^ CjLJU^. ^Ij-^j 

.(6-1) J^n^i 4- (jr^^A U^cllj^lXl 



Ldjjselll ciJLaJ 



jjJI (j_uLJIt! 




KBSKP«n» 



2Jl£.UJI 



.cjLlUjjVI ^^Lii ^Ujl2J ^Luai-ujJI oUj^aJLl :(6-l) d^=ui 



jLuVI <j-uL^ 4- 5-HJI3-J1 ^'i 4-aJlU! a| Jliel^l 4jrtj^ 2-3-1 

<LoJlSJI pJ_J L^^LtiwLj ( ^ h^wl V 4-tJjjJI Cj|j 4_4Jl2JI ^jJ-C (J-* 3 jL-JtJjl 0£.|jJb 1_£J *U-J (jP-JI 4-SjjJsaJI 

c-JjJJLo (^jL-uJ (_P-JI 4-UjjJI ZuluuLuj^j ^- Lri-UjJ I ^uLlSJLI (jjlc ^lJjJuJI 4-<M^ Cr^ Jl9^ ^ L-S-t t £— Jl^Iaj l-^lj 

.4-lJjjJI Cj|j 

. 1 <\ $ m j ^JjJLAX 1 (JLiol ^j^ 3 -^ ^tP^ <j-°W^ l?^" 1 ^ ?t^l -2 

.^j-4^^ I C,4-uTlu 1 jL^-cuO ^jiclj AJjJLuii, I 4_^iC ^^-i Ml ^-*-b -3 

. >-(.oJ 2 I Cc-LLLU I ) L^-co-a 
:^Jj 1 o^-i 4-iJjjJlj ^-co-UjJI ^j-oLlSJLI (jjic £)-4 4-*-uLSJll 4 OJ^tl IjJbl -5 



. V . 






dbuy uiiU Jtfjj 











^hjlP' ££>^ (3^^ 



^40 = 4 x ^10 = 

r 3=3x^l= 

(^UJjjJI T^jJu (j^) (^^jliJI ^j-oLlHI lz\j£ -111 

r 0.18 = 9x^0.02 = 
.^43.18 = 0.18 + 3 + 40= U£=S\ i*\j21\ 

4_JL>lJ| 0jLjfc ^_ <LoJlSJI <5£.|jj9 (<UJJ (8-1) J^-l uiJ (J^-LA jJb 1 o^-l 4-UjjJI (j^£- 4JjIt^=uC 1 ^*H < rfLmTfc* (J^=d2j 
J^" 1 uJl ^_ 4-5t-jLbjJLl CjUIj^-SJI 4-<&_t3 JljJl>iJ ^j ^3 ^ * dJLlj ^JLcj (J^pJll ?7jJljJI Cji J 4-aJlSJI 4-Sj^Is ^j u d L 



- A - 






dbuy uiiU Jtfjj 








.4_x-o^jJLj ^jjdl ^hjjJ! <—>ta 4_^jl2JI s^ljJa "(8-1) J^-i mi 

1 x 0.025 + 4 x 0.025 = (^-^ujJ! ^JOil ^ ) ^jJ^i! c^jJI c^Lai s*!^ 
0.425" = 0.025 + 0.4 = 

0.011" = 11 x 0.001= (^j^l ^jG ^) ^jIMI ^L^l s^ 

1.436" = 0.011+0.425 + 1 =< A^i \u\ J 21\ 



i-tiLi ^jJLl 1 4-jjuiSill 4-^jlUI ^Ij-^! s-^L^ c^i * 5-^jlUI ojlj* ^jji^o j .(9-1) J^-> m< IL. iiuJLl ix^jJI 
.0.0005" jl ^c 0.01 i-i^jJI cjLajL^i] ^j-uLlSJI 4-^1 m\, iJLu j .^LlSJI 4-JUaJ 4-p-L-^JLl g-lt^^M ^ 




^j^jJI <*jlaII Jl^auM jLxt :(9-l) J^i A 
. * . 







(a}L*JI <Jlilj.}| a| jiel^Li J-g-tJI ^«U JJ jLsu^M J2J) JiAll 2«Ua (a}Lc.) Sj^iJui, 

t^^i^. ajJuUI i^IjJlJ UJ^ - *,' Jj-a-aJI I J-ffc J-t^— "' LaJu£. 
(a}L*JI 4_lO 4 jLj-jjiJI 4 a}L*JI i^3jJL. tjl^aoAll 4 <_JLoJI *j La - u 1 ,1 ) A>LJI CjIjjI aI Jiitl.j/I • 

jllt-u^M -»-U,„f a|Jl5c1<-uI • 

%100 4-L<.ai) Sj|ju»JI ojufc (jLSjl Jl (-JjJlLU J 1^. J (jl 

A>LC. 4^3J_tI/ 

{*A 2 X 60 X 100 ^L^ hda£> 

- 1% . 













^J-tt— lIuJ I cjLJU-c jl-<^l»jj .4-jjJLLaJLl J-^jlJI 4 *t^ Jl ^j^-i\ (^-^- &— ^j^l o— * <— »L<-"LSJLl <J-^ cr-^ 

^jl_3 4 ^j A \ oj^=aJuuji\ A A <jC ^j ^aJ ^J I jlj 4 aJ^Jlj CjLt-uLSJll *— t^JJ *j ^3 Leal I 4j9J jl JuLo ^ic 4-St-pt-uii] I 
.£-LjJVIj JjiLiilll J^!j-a 4- *^>II (>« LhA^= j^j-mi AjL^il! 4- ^^ LjuLia bJ3jj.LL<j V till 3 (jU 

3^aAl!(j!jyi2-2 

V 1,M1 SjUmiU 1-2-2 

a ,j h~s uuX) *J_U^JJ. .^JJ^5tX! ^yjH L_£3*ljJ>*l Jl (j-^_2J! jLt£. (J-SJtJl 4-Jtla-S) 4_sL>iJI ji-JLJI 4-Jt^lJ^C dJJ JL-^I3J 4 

i-i-ojj 24 ^_l>*j cjLl^jj 6 ^y 3 lkjJ"^ 4r r^t^tlL-u VI AjuLfail i—JLu^JI jJ^L-JLl (JIj-LdI ?*j\jIj2 .(^ 0.5) Jl 

^JLc (^_<-u) (J^pJJj c_cjL*. (jr^C V4-jL£>jj) (^j^JL>iJ VI TLJjJuJI J^JJ ^tP* cT^ljL>iJI O"^ ^J^ 3jLc £jj^3lJJ 

.(1"2) ^J3j J^—> MftLj ?c_t-bj_4 jJb 1 0^-1 J^V I <-ajLj%II 




i|tjl^npipiipfl|i|ii|ip|ii| |li|i||ipppi|i! 




l!lill|;hli.! 

- 



,(s *tiO ,14 ,ii!!tf 

llhti[.i;ilLl 



li'ilb,:,!!^., 1 :...;: '.I 




. n . 













< <1<,M SjUmiU a|jL5cj-l^| JI£.|jj9 2-2-2 
4-t.t.uLLaJv < ^ 1 LaI<J (jP-Ji M l> uaJI JLju^Lj (jou-Jj 3^u_^=ui dil uiULgJU 2> v La uJU a JlscILujJ £)! J <>>aVi ^_a -1 

.c-JL-JI SjU>mU 4-jAP 3 ^ o-"W^ 4- ^L^ 

.^j-uLlSj! Ju£. (J-$JUI 4jlLs-Sj AjjIj.^ L-JLu^j! a^ l^ ( <i\\ (JJ)^"*»^ (J I 4-<^! "*3 

.( I) (2-2) (J^3_tl/ 4jtiaJi]| jLL-ul 4^L>* *_a iJlsulLo < . J uaJl 6jj&ujuX\ j-uj%a Q&^aJ £)| ^-<^>o "4 

^j-uLlSJI 4- 5_Sj ^ LaJU L^-4 ^j ul .lSJI SulC l-JLi^JI aj U < u 1 1 t <^t dJLJjij jLL<-ul 4 *^ a! Jl?&IL<.u1 J ua-dJ -5 

.M (2-2) J^i, 

A-Jtia-Sj! *_a JuculLc J^a—tliJ c-JLu^Ji SjJ<a_<-uJj f— *-^J S-*-^^ JLLt-ul ?c_La_<-a^a 4-<uL^ 4-JJ'J A 1 JiitTt-t-u 1 JlAc -O 

.(jr) (2-2) J ^-, A ^UJt! 
.(->) (2-2) J^=_A ^lai 





(^) 



(I) 




(j) 




(?r) 



lJL^JI SjUm.U aIjiscIaJ jl^I^I :(2-2) J^=a ^ 



- It - 













^U^Ijli^JI 3-2 

1 o^-i 4-^Jlj i-uLgjJI jLuVI jLJjirtlJ tiJJij l^gljt ffil ^IjJLl CjVji-tlJLl Sj^-i r uJ aJlJt" uiJ aljf j-j*> 

^j-dLiS 4_aJu9 4—lxuij j— & (j^LmrfciJl jL^=J_tiJI ^j) *-JbljJI ^_j (($—4 0.01) J I J t^aj 4-jJLc ^j-uLiS <Lm-uL-cL>. 

Tela uJl (jijiiw 4-JU^L aLcjV jLj*. <-^J-^ 4-J J-^T dJLoJ jITulXI -j^ljStl ciJLb J 1 JllLlu 1 *UJ j^^j CjLcLijjVI 

.(jg/La^l jL^aJAtl £y* *\ji] 3 JlC (3~2) J^-t tUl £-^j£J .Sj^ mitl *L5? (a>UJI) 




4-C.LujlJ J 1^3 /mi 

|oDo * , * V = 4TL.mil nix 





^jllLSHI j l^uLU I 



.^L^JI jl^=uLTJI (r-\)j^ * u 



^jP=J1 j lf^ami 



^_c * y * i 4Tt-L,t-u 



^j-t/U-a^JI jl^auLuA) CJU^^2ua 1-2-2-2 
.(4-2) J^=lAj isej-bjJtl J 4-JITlJI ^.Ij^VI ^j-4 L yu\ ui~*\\ jL^julAII jj^-"j 

. 4-lj ^Tl^=J I 4-tiLi -3 
.sjlcUII -4 







d^n r 



dbuy uiiU Jtfjj 







^La^Jl jl^VrAtl CiU^=u* :(*-^)J^ui 

^j-t/L-fcL>J| jL^=ulAJ| a I jLsej-u/1 jlcIj^ 2-2-2-2 

.(J^jul 4Jtia^ J J L^aJ-tld I 1 (3J1T *_4-bjJ LJL>*2f 7^-LU-Lt-u 1 Q^-l (a^LC Sj^j) ^jlL-cuO 7r 1^ mi A I JlitTLt-u I -1 

*j ^3 lAl 1 ^.JLJ (J-L9 <^J-J^J (J-^*-^ 4Jtia-SJ jLu-ul TUHjuu] a| JlitlL-ul -2 

.^ja/LcarvJl jL^J JLcaJl a 1 JiitTLt-u 1 4_l<Li^d (5-2) J^"" 1 tl< tcc^jjj . 2 j^=uLla] u ^.JuJIj L-J jJLLaJU ^j-oLSJLl Ju>*1 -3 

J^A> 1 o^-i Vl-3j^w J^-i m( 4Jjl t Mfl 7rU mi LjJ Ajlirl uiJ ^IjU mi| J^~l mi CjI J J-^JlJI 4jlLj3 dxjl^-i I j| "4 

.(6-2) J^-l UiJ TC-t-bj-rt 



a>UJI i^Djui 3-2-2 

jVj-iJI ( j-^ icj-Lu-aJLl J_Lc f-tj-il 3Jlc (j^J J-*aJ1 4jlL^ ^^ jLjuVI (Sj^-i lA) JuJi^tll AjtitIL<-aJ ^^^J. (2 
0_p^ aju l^X) CjLcLitJJ AjiitlLcaJj j^jLjl^ 2 1 ^j-uLjtJj! ^j-* 3 p j-Ll^jO pjJ ciJLakj. .L^cIjjLj CjLcLitJJ aJl5&IL<-ujj 



- M - 






dbuy uiiU Jtfjj 







.fl$iVI oJJt o^-y (8-2) J^=lAIIj iAmi ?cjLLu-i]|j aJL^jJI 



fyO ^aJ'ij) 3wUL^ 3 .J* -j 




^L-o^JI jl^irAtl ^Ijl^l^I i-Lfl^j :(°-^)j^ui 







^.uljla-L^T Jof 4jtla-SJ 3j^=iiA]| Jof (^-^)J^-» *« 



- ^o - 











^}L*JI ^=3joi Jirtui aj^Ij :(^-^) J^-i m< 



#^ 








.a}U]I ciijoi <>* Ubflai ^IjiVl :( A - r )J^»^ 



j^-i Mfj cl^-^ 3 j-A ' o^"^ 3j^La_<-uJLl L_s^>iJ 1 7} t<^yu$ a^L*j! 



(a}L«JI A^sjui a| jiitl^l ji£.ljl) 1-3-2-2 

DJ_tI/ (j-* 3 L-xJJlJLi L-SjJaJl (JJ)^""»J (J I S-*^^ "1 

.(9-2) 



£ft_t_a j_& 1 o^—» 4-j^jJjJLI < La j La-StJj Li^^LJ Jl^IJ ^L>tjl 2— c^c^e-cuJ (jl <— i-sjo a^L*JI 4^jj-Jo a I JiitlL-ul Jiic -2 



.(10-2) J^.y 



- U - 






dbuy uiiU Jtfjj 







4 %Ua ^JLl jLL-uVI 4_^L>iJ 4-Jjlj-d jL-u^aJI 4_^L^ jtj ^aJ (jf <*_<-j>iJ Jl-u^JLI CjI J 4-<ul2 AjjIj a I jLgfcTu-tj 1 Ju£- -3 

.( 10-2) J^—» uU ?c_t-bj_4 jJb 1 n^"^ J-^JtJl 
.jLLaiwl £y3 4-l-u-uj UL ciJJij <J-A*il ^j-oj^Lc ^_ a^LjlJI 4.^3 j-tl< ^-^J aJlc 4-^0 -4 




.A^LlJI 4^3J-tfo] L-fJ^-LdJI tfL>o|j C-tJjlXI L-2j^LaJI ^-^J : O ~ W J ^-1 Ml 




.4-^12 4Jjlj Aljiitl^uLj oj^=3uluA\ :Q *-^)J^3-ti 

jUj^J! 4-2-2 

: A-jJLLJI 4j^LUI fl^VI 1^0 <U o-<3 CjljL^iJI ^ 4_11Tl^ Jl^-i Mflj fl$jf SjLC ciJLufcj .^1^9 1 jl 

(jr<^-ij-cl< ji jL>.j^ -1 

.((!) 11-2) J^n mi 4j?rU<<i[\ J-*JlJI *Ja_U j^ljjJI J-<^J jLjU^I J2U AjLgfclnjJg 

((e_>) 1 1-2) J^=ul 4-JL>*| JlJ| jIUa^I <j^LlU AjLgfclnjJg 






.((7:) 1 1-2) J^=ul J-<^jlJI g-^J a! m(~w>U 4-L^jL>«Jl jLLa^VI (J-^LlSJ AjlicILuiJj 




<#^^J*J^M y f U> ^.^(i) 



c^J^J 1 ^ 3 ^) 




.cjIjUj^II ^ iib^il ^IjiVl :(^-^) J^=ui 

jU.j^]| AJjiitl^l jl£.!^ 1-4-2-2 

.c-JLu^JI Sj^La-ui \ Ij jL^j^jaJ! a| JuitlL-uu j LaJiJ) ( ^ '^ i dajjiia ^Hj -3 

a^UJI 4-psi 5-2-2 

^c 4_ucjJI * / uaj ( . ( j cuu 1 1 j! j^jIjJlJI Sj^auul/ <J-<^*J ciJJjMj J-^jlJI 4jiiaj9 ^_ j^dj^c JjJl>iJ 3 1 Jl ^Jfc 

1 <; A a^LjlII 4_uO ^j— ^ O^— ^-^ ciJLjjkj. (jl_JjJ<a L^bLt-uj 1^ m<1j ^jj_^=lJJ c L^-uJl-^ JlJLu^jj . 3 JljlJI iVj_3 

.(60 ) 4_ucJlJI (j-atj 4Jjlj (jjp^ilj C-JJ-SjJI j^slj^c JljJl>iJ 4_uO -1 



- U - 






dbuy uiiU Jtfjj 







7-ljJi (<5j^=uLtI/) JljJl^I] pJ-JI I Jlj& AjiitlLcaJJ (30 ) 4_L4jl]| (JjuIJ *4jlj (JJ^^J J^-tajJI C-tJJjuJI 4_uO -2 

.(60 ) (JJj]j ^Jjtj^ 4-L^jJI (12-2) J^-l M« TC-JsjJJ 




.60 ^j-ufj ajjIJj a}Lc. a_lo (12-2) J^-i mi 



(a}L«J| A-uai A|jli*2xJ JLC-J^) 1-5-2-2 

if 

Ljt-jLblj l-xjJlJLI ^j-oijJI (jj_^=ij o_jj>o J-jLc J^— » uxj £>j>-<£J' ^_ Sj^3uLIl1I cla^. (^^ic. 4_l^jl!I ^-c^j s-*^^ "1 

.CrytiJ 

.4-U-La]l Jlu-u IL. JuJI aI JiitlL-ul 4-ijL^=ucl 4_laJlJI Jl JulL-uI c_xj>o -2 

. jL£.lj-i]| ^juk Tc-J^jj (13-2) J^-i u^lj 




aMjlJI 4_uli aIjlscIujI Jl£.I^j9 (^ ^-Y) J^-, tj 



- H - 













Glji^uV! 3>&)) jLu-uVI ?tUm<! 6-2-2 

(jI*jJu>Jl ^j-^ 4_LjL>»a AJoILctuc /_Aj ukjJI Jl_jJl>» ^j_a 4ju *^a 4_!aLl3 ^j-^- ^J'- lC ' Lt*^ ^' cpmuz I S>ik\ 

.LJl^-i ti<i (j^tj tc-J^jj (14-2) 





j-AjJI aJjLU a| jiitl^l jlc-I^ 1-6-2-2 

.Sj^=uLIlJIj ^.JllJI <J-l9 <^J-J^J Li-LkiJj ^jl/j Jl>JI ^j-^ W^^J LajIllu-s J-&jl I 4-ljLLs 9c_La^u (JJ^niJ (J I S- 4 ^ "1 

.J-^JtJI 4jlLj9 ^ O^LP' ^t)i 0-* J^tlllj jJbjJl aJjLLd ^^ J-<nJI 4jlLj9 £-^J -2 

i-illit-oj (JL^iaL-tl/l 3Jl-C (_^— ^J J-^jlJI 4 ♦t^A ( jLLi.uj) Cu lllI 3 JlC LuxjC ( JijIj_<-u) Cx-ipJ JjL-uJ a I JlJeILiu 1 -3 

.(15-2) J^=lAj tc-Jsj-A jj*> U-^= J^JtJI 4jlLS L-3>LliwV dJLJjj CiLaljLsfcTmjVl 

1 o^-i Ij^=3uluu3\ J-^-cj c-jjJLLaJLl juuJI Jtiwlj J-^jlJI aiW°\ ^v 3 ^-uij-S3^ j-^P ' ^j^ ct^" jl^" 1 * ^1 £-^3 "4 

.(16-2) J^,t,tl4-c^a^A 



- 1 ♦ - 











a^u.M jl <^ -,\| t n * 4_^Ls ajjIJj juL_u - -*^ u ^^ 







t lo <♦ fl 4 JuL-u 








(90 i*J'i) *JjUj s^J 



I ;Uw 



id ,U_ 




.IjluiVI SjJbj^Sj^-irAtl *JUc ^Ij^l :( n "^) J^=u 



. n . 







t^yLl BjJlSJI ^JjJlJ (jj^aj J-u^iJI I Jufc J^v^=aJ LaJu^. 

4JL>-| (J^3 A! jL5t!L<-ul 4-lrfLi^Dj CjLo*^! Hj-H *l3j^*-4 • 

/V* 4-LLuJb 3j|jL>iJI &JJb (jLSjJ JJ c-JjJuJLl <J-<^J (J I 
10 X 32 X 115 ^rUrnH jV^Jl £y* <*LS • 



. rr . 













^UlllhUfi 1-3 

t^^j 4 L^c I Jlieluaj 1 ^V 3 c^LH^' < — ( - Lrl ^ t j AjlLdLSJI L&JijJu>* (JL^ia-cI/l ^_ ( J D >i * /^-&J. 4-t^^M 

i^tla-uJLl £i>*V| -1 





.cdJi ?c-^jj (2-3) J^=lAIIj i ^1 l^JI J-u^ IL. ajljcj-cuj 



__ ^IteiK 




j^li^ltO-Y') J^ui 



. rr . 


















(^jUJLl ) S nWitl 4J^I :(V.r) j^~ 








c£> 



2AlliI^T :(*-?) J^tA 



. rt . 













(ujj-SUI *-o) 7cjLHI £Jb*VI -5 





a^-Vl ^ a*bUllj ^jjbilf bli3 2-3 

(a) ^^^iJ! aj^Ij -1 

(y) ^j^JI a^Ij -2 

.*_La-Sj| S|j2 jLu-uVI ^gjTLLUjQJ L_2j^>J| TU^jUJ (J\J 3jJ_U^>JLl AJ^IjJI (JJ-&J 

(p) <jruL^)M Ojlj -3 
J^LjJI • La-SJ I uljij (6-3) J^—» uJI tcjl^jjj .^3>j-L>iJ1 7e-La-LjuJ l_3j^>iJI Tcla^u (j\J 3 j j_t-^j>JL I AjjIjJI (^^-^J 



U™ 



y'c 




i*Vl £Ja£ Ljljj :0" r ) J^=ui 



- r© - 







Wtf I ^J£luI JOa jail Jt£l>3 3-3 

.4-4jJUI ^^k J-^aJI 4Jtla^ <^-4^ "2 
.4_u-uLLc 4j9j^/3 a| JiitlL-uLj ^U^GJI 4j1 <;r ^_ ^.JuJI -3 



iJ^Vl J-1A 4Jjlj (jJLt-M £^J 



70 - °60 


iV^iil 


°60 - 50 


j (ii^il (ja/L3eJj| — j^Jj^wUl 


40-30 


AJjJLojJ 2 \ ^dL-^jJ| 



JuC 



a^V!j»!JiifcwULuJ^»!jLJI i£l>a 4-3 

.(7-3) J^-i mi Ifl^^jj ^P-Jlj 4-j3^l 4-d}Lca]| 



. n . 















<r\ 






j^Vl aIjiseTllJ ^LSf 4_a}L_a]| Jt£.lj£ : (7-3) J^sa ui 



. rv . 







t^yLl BjJlSJI <^1jJlJ QJ^J J «^Atl I Jufc J-<y^=aJ LaJu£. 
J^Ml A-JU-C ^Ij^jj ^Jj-JI (^jLcolU a! JustlL-ul • 

X70 4-lcoIj SjI jl>J! £Jl& (jLSjJ J J c_jjjuJLl <J-*^ (j l 

4-SjL-oJi ^J j ' <a a 1 1 *_l$j>* jLlL>»i 



. rA . 













>&lii j^j^wi i-4 

lL_j (^1 jilbVI) aL>J! L^jl-^j *£— J-$jlJI j—LaS J <^>^ IL. J-<^u_<-ujj bits uJH 4-j>ijj^3 4_ lL<ic j^iuJI 

.(1"4) J^"^ uxj 7g-JsjJLl ((^gjJuJl ^oj-SJl jLiaJLa) (^jJuJl jLloIU Lul J (jlfjjJI ^ A JlitlLcaJJ. 



4_i> 




Jail 3jU Llu jLwtf I <uu£ 2-4 



(JLqjljllju VI 




^ 1? f axil 


< ^ 1 */ ,^~ 1 1 


c^jajL^eJJI t A^-iidjJVl JILd 4JLJLJ1 (J-caJI -Sij-l 

JLq 4Jjj-Laj 1 j Mini xJolJiX .j-j, Luaiill t cd-Llt-u^Li] 1 

Ju^j ct-"-!' Jl>J! 4_l£.L)jj t Sj^jJllujlU £j\ i J^rtll 


n 








o-*^ 




cj(i (jjljJLl 4-J iVj^JI 4- ^L*JI j-JalJl JUjJ 

liVj-dJIj L-a-ijLJ^Lt 4ji^>L^J ^tor njJI 4J^L-^JI 
^-A * * ( 2>C l(g^-i Or J^3-J (Jil\ (jl « ua-dltj J^-i Mill 


w 








( l*S / ,1 |fl 






■ 








., 




(jljjL^JI 4JLfj3j 


n 


f 


irvti i * t-t * fr-vt : ; i * v * * 


» t V*-J ■ 


rt^LJ 





. n . 







>-JaUl < H *v. ^jj_^3J 









gjd^ljLAttbjuiU J*dl JLd>3 3-4 

(<LojJLtl) aJLseJJLI ^_ lj H Mm *u Lkj^-tliJ jljJLl <J-A*il 4jtla-SJ lj^=auuli J-<^c ^uj -1 

.(2-4) J^— ' tfu 7CjL^J-A Jjfc 1 n^"^ 4-4jJUI ^iJL^ £>^Lujj9 




J Ulltl jL^i^ J-^*JI 4jlLS CjlJLxZ] 4-2ZJL3^JLa]\ ^JaJjiaJI i(^-^) J^ ' 



J^jLcaJl J ^-i nt 1 1 J J^JJ I <U -v. (jr^- f k<?n (*JlC 



9-A 1 n^^ > <♦ <^s C.JlLfl ^S-<-^ A 1 jL^Lt-U U V-^* J ^ 



>0 dJJjJ 4-U-lo] 1 ^_ j^LLd j^tiuJI (U-v. ^rtjj (j| 4-<^>o -2 

.(3-4) J^i 2_ o^ 



r X*JI .W 




j^uiill (jl^auQ JjJlsslJ J-*-*JI 4»U^ 4- J^ lU^- : (^"*) J^ ^ 



. r\ . 






dbuy uiiU Jtfjj 







I Jl^jj i 10 Jl 5 ^ya Sj^uLl^ x-La^ AjjIj^j ^-tToll 1 ^jJ O-i^o jLotlXl ciLuiXJ (j! 4-^>iJ j^-iuJI 4ji Jlj Ju£. -4 








j mi 1 1 1 g, Lu I j 1 mi xJLI •ryum ^j^Ij Ct-uTu *( 0- *) J^a-tli 



4_i2J>0 



iio uaJLjuaJI Ju£,) jL-uILc LkaJLuaj ^JuJI ul^aJ j Legit, I ^^^lc dajL^aJI ^-<^>o ^oLo 2i * La a 1 1 j 1 o-cLc £>^ "6 

.(jLlLlIU ^^ ' g j ' g^a Lj (^j-SJI ciajLuaJI Ju^.j j Legit I J^Jj^Jj 
.j Legit, I (^^ic dajLtlaJI ( ^jA^wi 4-<^>iJ ( M^lt c-^^jJI j I j_lIl3 Jiic -7 



. f\ . 






dbuy uiiU Jtfjj 







jL^!dL^3b^j(q^l^ 4-4 

J! ^j^lo-u 1 aJl-Sj! *_t-bjj 0_jj>u ^LajJLtj jLluJ ^lc (jLt-^jJj M^jJ-S 1 <i g < <^> + j ^lC- 0^^*^ ^jLcJlSj! * tiaj -1 

.^LjJ-^ (j^JJU-uuuQ J^" 1 UiJJ ^LJ-3 < d-L>J| (^^iC /^JL^JJI aJlSJI *U-bjJJ ^LojJLtl 4^L^J JUV. J] aLo 21 

^LujjlIIj .^LjLo ^j-o-lJj ^-U2j_l<u3 »-c^j ^_ ^j-oljJu IbLalL^VI Vjl 4-<^>uj C^p* rt-La^e.U 7c_pt-t-^JI *.c£>jJl Lo| -2 

.dJLJj tc-Jsjj (6-4) J^a-tij .jLlojU t->L-u <>L>ol 4_ ^LLtaluua 




j uiill 4jlor £.Lcj| ^-LfjL^e-U f J"*" >^tl *-L£3jJI t ( »- ^)J. 



£a A 



aL^jVI ^jj_^3lJJ ^4J^' ^->»IjJ ' La j i * ^> ^ L>^ * • OJ-^ 31 ^ J A ^^~^ " * c^^^' ^4i^ » J Legit, 1 ^j ^ j S ^ cisL>iJ -3 
7-) J^-i mi £_ 1 o^-i aLsVI ^ jLlIu.11 <j-uj^ (j^ 4 L^jli QJ^-m^ (Jj.Lr.uJI JuJI ^^I £>* ^l^-lSII Jl Lftllj 

(4 



. rr . 






dbuy uiiU Jtfjj 














3>U*JI 



cdJJ 



.^IjIujVI Bj^j^^ 2j^=3lIA]! ^U^. *Ij-^I :P ^-^)J^-i^ 

^^JLc BjJlSJI efJLjJ (JJ)^"iJ J'^MI I JJt Jo^nl LcJu^. 






uj)iiu^>mc^i 



4X. 



L.^ 






. rr . 






j^=-^ 




10 x 80 x 120 ^^i\^^^ • 



. rt . 













Jail ^Lb 1-5 

J^J (iuSij^l) J^lJI pl^n* 2- J^\jfu Jl]\j J^lJ! ^jLLJ ^ LjlJ! J^uUl (1-5) J^ufaJl J^JJ 
.J^jlJI aJjLLs 7TiJ.il L^JJ^O (J I c_<->*ljJI £>^ (jr^ *J^J* * L? ^l^ * L? JJulJI J^-i Mftl ^j-^ ?* ^alb O^p- .C-JLL^ 




J**!li]jLL:(l-5) J^u 



JjVl gjjd! 



jjlaJ! 


ajjul /_ «i, li,( a 


f 


JO«ll 


3 JUUl ^ ^ UX fl 


f 


1 


a^Lc 4_^=>j_<i, 


6 




*JLa 300 ul^ aJu3 


1 


1 


(ij^i j) j^jljj.1 JljJljsj sIjI 


7 




*JLs 200 4-tJjJ CjI J 4-aJij9 


2 


1 


CjLL>* 21 p ala 


8 




^c 50-10 ^j-^ 5 j-^ 5 jj ^"^ ( ^ 


3 


1 


^jMtl ,/tj^At 2,Ujtl d^jf 


9 




90 U>& a^Ij 


4 






10 




Ju^iX till j 90 4-*jLj3 Ajjlj 


5 



e^JI £JJJ1 



JJ*1! 


BjUUl ( jr 4-cau3 


f 


jj*1! 


3 JUUI < jr 4-cu-4 


p 


1 


4_L^JJ 10 ^j-lLlv. (^j^JIJ -^J-^ 


7 


2 


4_t-^JJ 12 ^J-LOJV 7T l^ f a <5 -i^-i-^ 


1 


1 


4-4^3 JJ 12 (J-lIl>» (^J^JI J cJljt-^iJ -i^-<-<0 


8 




4-4^3 JJ 12 ^-CU TUtS-ltuS -i^-<-<0 


2 


1 


a i ^ j * 1 ( ) ^ <T It ^£J % 1 N t ^ i ss \ Sj i A 


9 




a '^J s sj '^^ * ^ ' " * \y * A 


3 


1 


\j \ i \ \ I A i \>s M 2 "ij 4 


10 




di^AS 10 ^^.h *U/H/s s >'* 


4 






11 




Ajl^^j lZ ^j-lojv OJLLc -i^-i-a 


5 






12 




4_t-^aJ 12 ^j-lIo» ^-J>-^ -^-^ 


6 



. ro . 













dJlill jtjjJI • 



jjuH 


BjUUl ^ 3 Ui A 


f 


ja«il 


BjUUl ^jjQ-ULA 


r 


1 


(^jJu jLitJLc 


3 


1 


aIj^ 800 *4jJy 4^jJia-d 


i 


1 




4 


1 


aIj^ 400 ajjjj a^jU/% 


2 



jjLJLlj .4-^-c.Ij ?rU Mfl (j^-i^. Jj-u^^tJLJ 3 jljIjJI 4_^L>JI 5J1jV -i_)LJLl L$_x3 aJlscILiuj ajjJu ^U-c ^^ 

^Ilj ^j L^uJjj Jjj^kJu L^JL^a-tliJ *Cb alJkJI iVj-iil ^j-* 3 4-u-uLLo 4jtia3 ^V 3 ♦ S « ^ s Lp^3 \j1jjxa x.la.3 JJlC ^Jfc 
♦ alaj ^_j JjLJLl JlJLu^j LJjlIIj ^JLL-oJI * La £ J 1 JjJlv. j^j^sj j! Jj^" 1 ujJ Jljljj . L^jJ^-cuJj 1 ^^J'T" * Ajl^JJI ^_ 










ijUll^u^J 3-5 

♦ l^^ti J^— i lI<j ^jLLt-o 2) ♦ La.3 pJ->J Jj^" 1 uilul 4-Sjj^LaJ ut-U 4^liV<\ ^jJ^aj JjLJLl * d-UjL*aj ^^-^ ^ ^ 

.1 g-se-La i n ( . m!^ nil Sjjj>iJ L*_u dJJJi^aj ^p^j^JtlLcuJL I 

s j>*l1j iA^ a 1*-, At I j>jU! 1-3-5 



. rn . 






dbuy uiiU Jtfjj 











J^kJL* A\^r lt [\ ^jUI :(3-5) J^-i A 




Sjj^il jjUI:(4-5) J^iA 

^j^jju-uxil l(j»t^rta J^n Mtt ULp -ijLj-ll < fl-}Ju^J 2-3-5 



*-laJm J^-i Mf 


■S*Ufcp 


j-Ia-2JLl J^-i m< 


-t**'^ 


«^p 


(jLaJI (J^i) jJiJ£lujl.a 1j-la 


^^^ 


J|A^i^>*!| ^jl i i,\ Ni(A 




(?c_La-< xla) < hn < a -^-^ 


r 


frLH* J J+* 


n§i§§liii 


A 


Jl>-!j *^*J ^- (jU-<-uLj O-LLc J^-l^ 


^J^^^ 


C.<-LLfl .Kia 


^2k 


V ^ ' A 


<3&§5ggg| 


*« l<— I / H U rf A 



(jLu-u^U * U^f) f-^j c-< f.r.(,"w ^jL^( < g-jJu^j 3-3-5 

Sjj^Lc 4jLLt-U) (JJ_^=lJ Jjl—JLl ^ySJLJjS 4^jLu-U2 1 0J^3eJj (^JlII * La-Si I pj-t] Ut-U JjLJLl ( ^J''^" ^j^— » <3 * 

.(2-5) (JjJl>* dJJj ^loj^u 1 o^-i ^4-*-^ cP^*-* 3 S^-^^ ' 6 ,a> P^ (J^ 3 4 l5>^*' P '^' ^^J^ 



. rv . 






dbuy nnU Jtfjj 







^jLu-u^U * La-SJ I pjj c_.t-Lr.irfc> JjLlLI ( ojuul^lI :(2-5) (JjJuv. 



4*11 j£=u 



SJL* 



A** 




J?U j^i* *k# 




i^ljpJl je—^* V-**-*" 1 *^ a * 




e.j*> d* 




O ^ — -1 A *^« 




<ba I JlSsTllu 1 



J l* 4 £>^il <ipl «-Ui 



rj io cil IJ^'J '(J- ' 5tJjJ 






A^jjj— LU.U jljJLlj jVj alt 



rj io c 4 -J^-L^JI jlj <JJ 



<jj| JlJLIIj J— UJIj C-.L— tlitU 



^'t^ 



> Jj <Lo jlJ lu! Cj\ J Jjl .C/3 

4_JjlL*_4 *_LaJij| 



3 jj <Lo (ju luI ol j jij I ±a 

4ijLc ♦ La £ J I 



((^jL?Lfl) C-JJ-S-lx/ CjiJ JijLuc 



^J-^ 6 l 



jJaJUl 



4 LUjJLo (jLJ LU) C-Jl J JlJ I ±A 



4 ^C3t^3 (JlJ lu! C_j| J J J 1 J fl 



6 



L^e-La-cul 3J>J-^ ^JO-^ 4-<-t.tL>> JjLJLl ( rtj/ uaj 1 <>tj) ^j ^n <n c 4-SjLluJI cJi-cIjc^jJ I ^j^-LaJ 4^Lus VL) 
(j-4 fjJ J^-l J A I jLJfcTLLU 1 ^wa /^-3lJjI 7r V> 1 a\ J LIloj 1 tiaj) (JjjL>iJl (jlaj^JU j .(3-5) (JjjL>* ^_ 7C_t-bj_4 jJt 1 o^-i 

. J^-Jll TcLa-LoJ (Rt) 4jJ-LtL>J 1 (3-^-C- 4-^-3 3 J^J 3 ' ^J^-^ 
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dbuy uiiU Jtfjj 







La ( all Sjoj*. c_u 



JjLJLl ( LiLuaJ :(3-5) JjJ^ 



^M J^iAifl 






>>ji 



■^'t^ 



&\\w 



0.040-0.100 



V 

Jk~ t =40,.A00jum 







0.010-0.040 



W 

,jR t =4,..A0jum 






0.003-0.010 




wv 

JR, =0A,....ljum 






I4U L^j L^jUa ^ JjUI luSjJ 4-5 

j^-ipj L>*jJl!Lo Lfjj! LlSj ^j ^> j 7} U c^-Sj 4-<^>ij 1 <\^-i .jjwd! ^jsej>iJ Lu-uLLc ^a_LSJL! (jj^^j O' S- 4 ^^ 




jjUI ^UU SJi.1 jJI Jl^-iAVl :(°-°) J^i 



. ri . 













Jall^a^^^jJUl^ldi^l 5-5 

J^-l UAJ ^ 1^1 tl J At! 7rU mi C-(_i_UJ (j ^-1 gJ ^P-JI 4-Jjljlll 4_AjJLU <§_ L^-^H-5 ^-<JaXI J-^tJt *_Laj9 ClLJJJ "1 

jljJL&l C--<-Jj>iJ £jJtl * jk»" < uJ 4_<3jJUl 3j~^ ((^-^ 6) Q J ^ J I ' ^ A ci^ 13 — "^ (J-^-*-jl 4-Jtia3 Cx-LpJ 4-La < ul $J -2 

77I i^aJl ^j-* 3 CxJl^d Ijj 4-^ Li*. 4 3fc-La-S-J I 
lL)j_^=l3 *_t-bjj dUj l_-<JjseIlJj .4_ajJLtl ^ ^V^ (jLL-u) ^j-* 3 LajL<-u 4.U_lLlI I -^J-JI Tj ka < u (^ij3 £)] JJ^J V -3 

.^UjI jVj-dJi J I ^-oL-^jJi j I L-.ilLl>iJI j! aj_iJLojJ J I ^)-^ 4-C-J) (ir^fl 4_djJJLI ^-^>*JJ 4-LaLv. 
4_4jJUI ^j-* 3 J^^ 3 ' ^?o- d)l J J-<^*Jl AjtiaS C<jL^3 I j| Lo| .4-4jJUI ^r L^-^^ (J-* 3 (J-**-^ *-Lsj9 *-£*->* JLluJ -4 
4 itla.3 ciL^^qJ UjL-u-d L^^au^-u Q^^aJ 4 ♦ k»A ILojJLtj ^j-* 3 J^VI c_-<jL>iJI ^_ *_t-b JJJ J^>*lj c_<jL*. ^j-* 3 ^-Al& 

.J-<^jlJI 4jlLs-U ^LiJI jlAJI *-i*j m^jJI ^ All ^J^jlJI 

.4-ajJUI oLal Ju?t2^J ^^aJtJ (9-5) ^^^bw (f)(6-5) ijjz Jl^-i miVI tc-Jsjjj 





ptLt-^JI ciJLJL AJ^Ju 4-La-alj9 ^<s 4_ajJLU (*! JiitlL^I ^(S- 5 ) CjUUmiII J-qjlJ 4_a)JLU £u* 4_La_alj9 f\ jitlxjul l(') 





^^cj^JI <^^lt 4jj Mt^Jl i^jJJJ ^IjiitlL-ul :(j) ^IjJu^JI 4-LaSj l-c-xjLj^I C-c_i-uj £_ 4_a)JLtl aIju^ILlJ : (z) 



^UjJUl CjLjIjlscIlJ j^tt^- ) J^-> m> 



. £ * . 













.jL-clLc (-LaJLtia C<j>iJ J-^jlJI AjlLs^ tzj^jlu (J^la (j^J-C -^-t' ^*-^L9 ^ JJ 
.jIj^L-uLj aJJLlLo (jljj^ 4-La.Sjj £rLcljJ CjI J 
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4jfliuiU TrUrn^M 1-6-5 
j^-^djJ ?e-La-Lju (j^-lc. (Jj-ju^>iJI * J-Laj > <M ^ ^-i t c-xJl ualLa J^-i uiJ ^-tfoitlLJI ^.Lu! tt t^ < aXl -^il -*^ 
^.LJjI Lj^LlxlLc aaJLuaJI ^jj_^=ljj J-<^*]| 4_»_Laj9 (jj-lc Jj-^jJLl (Sj^auLtlJI) ^.JLjuJI daiw j^j Juu J^-Jll 

Ji-Jjliw^lj CjUj_jJJI JIj-J J-<^a]I 4_*-La_2J 4_JjlaJI i_£j>JI £_ ^.cLjJI -ij^ILj ^ U^JI J^jJI 4-La u/l^J 

(jr xiuu2> (j\-i (j^-x-fi" ^ 4-JjljHJLl 7c_La_<-u 2I Lot 4-JjljJI j ^3J 4-La_<-ul^J J-^jlJI 4-JtiaS 4-U I jp-t-u 1 qs> seJu 

. Aj^jumX \ 7r La < u 2I <o!j^ 4j<ij^-i tc-J^jj (7-5) J^-i M<tlj ^j—UI 



11 



111 




^.IjILljuVI ^y^^ (97) 



^ujLa SjIj^j (c_j) 




(J-UluisO S^Ij.j (1) 



Aj^TlulU g U,,.yi Sjlj^l ajAj^-^, : (V-fi) J^zauti 
- t\ - 













(a-^jJUI) Bj^jjlu-JLI tc-U-l^VI 2-6-5 

.J^jlII 4 %t^A ^JLc (^gj>j or J^—» utj (Sj^aJ-tlJI) ^-JuuJI lLsaJ ut-u Sj^jJlL-cJU tz La < uVI (j-LJu»o -1 

J^-i Mftlj . ^dL>* t-Jij^jLj j^>*V £rt^*. (J-* 3 (^hi-*^-^ J-* 3 ^- * *-*-*' 1 g 1 ^i Mf J J-^JlJI A *W°l 4j9J ^y^^eJu -111 

A4-*-uj_2ij) Sj>jjLLcaXI TilIs-ljj 21 <OlJ^ 4-tiLl^D 7c_t-bjJ (o-5) 







/^ 


jy r: 


o 






VX'" 












v^ 






/ 









^jajjJLtl ^^^ (r) 







(^ Ml">lJ ^Jlj^J 



(!) 



4-ul^la-^VI 7c-La-t^VI 3-6-5 

^JLcj 4-JjJu ^LojJL^J C<_uJLl j>Jju_<-uJll jVj-iJI Jj*J I jj L<M^ 7c.l?e.l£> j ^^ Ijj J J ' u ' J>J-<^»J! tc-uusj -11 

.4_ij|jpt^ < u VI 7t t^ < u jl 4j<ij^-i TcJsjJ (9-5) J^-i Mftlj 5_UjJ Cj|j <LoJu9 a I JiitlLi-u L JujJI (J^**"rtj "111 





jJaJiJI (j^^S (^) 






4^\_t_U->lJ ^^IJ^J 



(!) 







t^ji^. BjJlUI efJhjJ (JJ^I J-u-iiJI I Jufc Jo^nl LaJu£. 
*_La_2JI BIjIj <J-<^*Jl 4JtiaS C-<_UJ • 

80 /o S j i it m SjIjl>JI oliJt (jL2j| (j) I <— ijJuJll <J-*-^ (jl 

^jlLj^tlL! I j 41c. jwJIj c-u-SjJI CjIjJi + J] c-jLSILc • 

10 x 80 x 120 jV^I^ajlI^ • 

4-SjL-oJi (J j * <a d 1 1 *_l$j>* jL£L>»i 













♦ ♦♦ ♦♦ 



dc-L-LLJ £j^>* ^Lcoj! J-J-4JJ < ■ < Sj U ^L <_u pJ-*J ^ La-Sj| (J^-Laj 4 ^jjjJL>Ji Sj-Lai-iJ L*-p cJlJLu^jj .4-jJluj^d 

.Ajiicj-uiXl jj-LaJI o^^i ^iajj^m s-^k^' <^LJj^=j ^jjJL^JI c-x^jJLI ^-Ij^l ?=-^j^ (1-6) J^-i uJlj 







1 ij^p 



^'J 



to a a 






^Ljj^ai yJL>Jlj ^jji^Jl v ^tl ^j^l:(^-^)J^ui 



. ££ . 













^jjJL^I c-l2TlU ^^i^. LjIjjJIj j-L-HI jjJl^ 1-2-6 

4"U r^U BjUI ^_ ^jLj^>JLI <jl Jl-& *lj_Jjj ^j^LjL SlLc ^LjjjjJL*. ^jLjjj^c ^^jjjJL>iJI < . ( Sj t, L Jl^jj 

. 3 Jilu^JI jlj^JJ ^jL^auo VI jJ^ S^-JLt-oj 
Jl^j (140 — 80 ) ^_J 1 <fUj^ 7-j[pJj ij\Jujux£j1 1 *_La_2JI m£Jlj%. ^l-J Jl^jj (jj-^J *(g) <j-u|jJI 4-j^Ij (zr) 

.^jjJL^JI c-t^jJLl ^le. CJ>HJI LjIjjJIj » Urttl JijJl^ j-^j^ (2-6) J^-i Mitlj 




UkiJl) ^calU ^ LtjjJtj ^knit jjjo. :(^) J^i A 



. £0 . 













c,calU 4- J-**]| 5-2j>k 2-2-6 

L-aiAl Cc-U-(J • 
^_ S^-JLuaJI c-JbllUJJ jJuG-Lfill Cx-uIuJ 1 3^-" ^-^-A^J 4-*-^l ^J-* 3 ^ 4r ^^-p-^ I ljIj^V^ <— 3>^ c_-l^d^j 




ft 

"1 


ill 





^^jjJtJJ (jL-oJI (^i L-cSHI 7:j>>-i 4_L<Li^=3 eiiJjt^zsj 



- £1 - 













J^jlJI Jjtia^ (Sj^a rrfu) ^-iLtJ • 

1 n^—* c-c-SjJ! £— 9- jl-JI (J-^ LJ c-4-ijjG J^rj ijjJLLaJLl cjL-uLSJLLj ajlLs-SJI *j ^— » I in <J-<^*il ajlL^ *JL*j 

.4_uLul o Ju>»aj| ^_ 4^* >ul/ ^_) 

J-^JtJl 4 + U^ C-t-LUJ • 

<J5>-k 3Jl^. lL)Ll& ^^J^ dJLJjLJ ^gj ^3j 1. 1 ^j LaJl J jjl Lalllj O^JJ^' J^^ J-^jlJ| 4 «Ua ^uaG <— (jjo 




SjJJL^S (J-3-^ * ^^ C<-LU 




C_xJjU<3 ^JLc 




4-djJLtJ a 1 JlJeTh-u u clx_ij. 



^uinJI 








4_ij|jtornVI » Urttl 




L__<_2j jL^>* A I jLTtTn-o U dx_ial< 



V L£JJ ^k. J^JI jJaS cmiVi :(*-1) J 



^UJ 



. £V . 













J* 

5-) (J^aL-tlJlj . C-Jj 1 La t , 1 < y Sj J I Jl J-ji^2J (_^>* tlJjJuJuj 2jl 3j^Jll£> C-^LLc AjiielLm^ Bj^-l^is 4 Jj 1 La 1 1 




L^jjju L-c^rJI SjI ju :( -^) J^-i A 



Lj-c-SjJLI j im^i c-jL-l^Ij Lj-cSjJI £_ ^LLai* ^1 (j^aJU 3-2-6 

.L-SL^a j^^C dajj 4-La^Jj^o (JjLiaJ 1 Ajtia^ jl *LxLaL>* 4-Sj^laJ 4_uJlc : (JjLcoJ 1 4jfc_La3 -1 

j) jjj ^=3 ^ajJL>* < . ( TTtW Jij-sjl! (JJ^"*»J jl 4-awj^l (J^sLjJ! 4^t-pJ Ij^Jj^-^ CJJl>uj (j| : (c-cSjJL I ) *_LaJi]| aljl -2 

Jj^-uJI J) ^U^-t-L^a ^^*^ *3^J *-Laj9 ZlCj-uu j1_£l>*V aj^UI £)-£ j^^i) < ■ <-Sj U ^5t-<-uJ (jL^= t < ; <-Sj 1 1 4jl qr -3 

Jtyjul\ 3-6 

.C-JJ-SjJI ^_ 4_t-^ Li*. (JL^a-cI/l CjI J (cJ2JjL>ij) iJLt^C ?c_La^aJ J-i^a-tluJ x.La.3 4-JU-C ^-A 

( jij^3elt| CjIjJ? f-ljjf 1-3-6 
^^iajj^m (jl/^m (!) 

aJIj 2 (60 ) i-jjlj ji ^la jjj?tX I ^jifj^tXI AjiitiLcaji^ ^_a 80 ^Jl ^_a 8 ^j-^ ?"jLP-* j* k^Lj * * '^jl? 

j^uaLcuJLl <j-ujjj (JLlSj_<-uV (90 ) 4_jjIj^jj i aLcu^x!! <j-ujjj (j aJ LajuJ (75 ) 4_jjIj^jj 4j_ iIiJljJl <— slj) ~*\\ 
oLjIjjj ^Jsajj^tXI ^jlijjp V~tl 7c_t-bjJ (6-6) J^-i m< j .ALti^jJI (j-"j}j 3j ^t (120 ) i-Jjlj*Jj 3 Mft^liJl 














AjLJfcTLLOJJ (J-GjDI ^y 3 ^*^J L>^1>^ J^?^ ?"£-)' J' C ~ *^^ ^ U^" 1 tj 4-1^3 Ml ^_ 4-iJJjJL>iJl L-^llLtl 4-LLUJJ 

.^jMill (jIijIjJ! (^jL?E-dj ^JjjJL>iJI ^jI(jj?eJLl (7-6) J^-i m< tcjl^jj J . 4J j rt f r^t a c-JJ-Sj ?:LtJ 2 




^Mill o^b^ i£j^j iMI ^-^t c^U^I J^-tMitlj c^jj^I oV^ 1 : ( v - 1 ) cK-"* 



. n - 













.JJjJ! 13 oi^iai ^jj (8-6) J^uUlj JJjJI 




c jijjitlJI juu J-^jlJI 4tU^t ^LgJJI J^-> Mitlj JJjJI jj ^i^ieJtl :(^-^) J^=a m» 

( jijjieILl| *\sie2juj\ JulC J-^JlII JI£.|jj9 2-3-6 



.^jIijIjJI 4-jMjI 4j1 or S^La^a 4JL3 l-clloj tiJ-Jjj J^JjIlJI (J^L-*-" (j-* 4-x^1j= 4_a q^-i a I JtitlL-ul 4-<J>o - 3 

. 4JjLcaJ 1 TzJ^jlm ^J-C CjLc^Lc jj^^ 

.l-cSjJI JJ-s-C 4r A^J*J"^ (J - ^* - ^ Ju-^a-a ihii >t j ^Luljt^ < r< VI ^jIiJjitlLJI CjIjj 2 4_u-uJJlJ -7 
.(jl>jj?eij J^t-a ^jji^ JbcuuJL! ^L>iJ z I ^_ L^lajj ^ j '^4^ LluTlS (JjuoJ 1 4jlL^3 Cc-ujj ^-<J>o ~o 



. ♦ . 







tojU! 4-6 

J_C.l^wu! AjL5tIL<-aJJ -/T'JIJ^' (j-uLJLo Jl 1 ^*J < rfjUj C-JjJSjJl ^J1jJl>iJ (< H m(^j) 4JLl3J ^J-Lt-LoJ A A <\C ^Jt 

* J. J ' J | ^ ctL ^' ( ; ' «!^~y"^ 5_^oj^UI 4 * *"j 4 f La l^ Sj>j_^>*j 4_t]Lc Ol <_ulJLo 4_Jbj OiJ C-JJ—Sj ^-l— jj2 

J^ljaJ! ^fl-4-6 
,U..Mt iLlaj^ Jfil>JI (?) 

4^UJ| JfcljJI ( M ) 

.(Bjl^IjJI j^) Bjijju-JLl l_jj-SUI aJLc jwJ tcJL^j dJLJjiJ 4-tLsjj^t^ ajIju LjJ uj^j ^ 6^ -^^J J^-' J^ 

O-p^ ?7jJljJLI < . ( auj 1 j I i-Lslj^JL) LfJj! M^j-*-^ 1 ^lj^ nil Juu ijlsjj^eJll c-Jj-SjJI 4ic. jwiJ AjL?tIL<-aJj 

^J_l9j) < V> l rfjlLc J-C-J^J (^J-LrjLU 1 (j-Ltt>») ^J-LTjLV. (J^-J^ (J-4 (J5^3UJ 4-Lka JJ^itX 1 J^. l^wU I ^j-^ L^LLa AjL5tlL<-UJ 

.(4-IjLc ^jLu_uLj) (^gjL>ij| (J^-J^J (^J-<-ajJI 

Joj^all 5LL2JI J^lj^l (j) 
. JlscluJI sjLcj oljlor Jlaj I j La j i a jbu (J^-lj-J (jr^J 

c-Jj-SjjI 4i£.j ta j L^j ^j ^i <nj a^j t ^ > ° s *~Jr*3J^ eJ * ^'^ ?^° Lr^JJ^^ J' ^Jij-La-t-u! Cx-ujj 3^-" V^ (JLD^^J 

(Aj^AiJI) *L^>JI J^lj^JI (j) 

.JiLjjJI C.4-LUJ L^lji^l Jl^lMi? dJLIjL^3 J J^ W H>^^ O^-V ?-^J^ (9-6) J^-l Mltlj 



- o\ - 













icnne/ue/-?o 





4_ii3 jj^t-o J^. I j*j : ^ 



O 



(2 Jl^Lj )«UcIj9 J^Ij^) 



cLa^juall 4JLH juL J^lj-J : I 









l_U 1 AjLS&ILuiJ _C 



<U u>>U ^LLa J^Ij-j : j 



I^lujj c^ljlaf j Jcl jJI £Jjjf ^^ju :(^-^) J^-im 



J£ljol! a| jltcIcJ jlLc J**]! jl£.Ij^ 2-4-6 

jJ^ (jj-^*- <^J-!^J AjLgfcTLLU.il ^Ji^jJl *_4 1_U-uLLc (^^J-lII) ^J^.1 JwlJL) ^dL>iJ1 BjljVl ^LliLo (JL9^"1J (J I L,.C>iJ -1 

.4-lT^I aJLLjwlJI AjLgfelLuJ LiUi Juu (a* 20) 

.(90 ) ^jIj-j Lpj-^ J^h-JI uj^j 6' s- 4 ^ "^ 

J_^jlJI 4 »tv^ (jr^. J-CjwJI Jl-sLajj J_Cj^lJI *_s ^^j—JI c-u-t-ulJj tc_l^jj (10-6) J^-i lu. Ly S!lH J-J»-l.} 



. or . 















JiL^lJI r-jj^J 4_cL_aJI C_JjlJi£, *_d (jljjJ-JI (c_j) 



^>L>»jIj J-*-*JI 4_«_L^ ^c (J^JI jlcLju (l) 

4-C.l Mill C-JjLkl { jm^=^C JjJ^jJI 



rjj^>Jlj J^jJI obolj J^JtJI 4»U^ *_d lR>^' Jl^Lju 4-JUc :(^ *-^) J^-i mi 
4 jUr If- 3 jLj^JI jtj ^OJ ^^ ciJLJj»^ J-JS jlj <LqJ Jj91 C ( Sj 1 1 4jUr £-lj^j Ju£. C-u-SlJI QJ^J (J I S-^J "4 

jLLall ^ o^^ ; tl jIjl-1<3 Te-xisjj (1-6) Jjjl^>JIj .c-c^iti] ^j-uJLaf jIjl^ ^jJ^. Jj_t^*JLJ 4_^L^= ilcj^JI 

4i£j^J 4-JUju C-t^UI f-Lol Ju£. C-Jj-SUI jltvM If_ ^j^nrtl :(l-6) JjJ^ 



4i£j^JI 4jUr Juu j^&HI l-cSTJI jl^ 



4-j.Sj jljJJ <— uautl\ If- (j^rtrtl 4-*jj9 



^ 5 {y* Jll 

^ 20 Jl 5 <j-a 

^ 50 Jl 20 <>* 

rt-4 50 ^J-^ J^^=l 



^0.5 JIO.3^ 
(*-* 1 lJI 0.5 <j-a 



LLtiiiJI ^jjLjuJLJ %50 jl JlI^j ^Ja]I 0J^*> £jj* ^j^I Jl^i-JI ^1^ 



( ^J^^ J^ 1 ujJ (90 - 60 ) 4J^lj*J ^jliJ^io J-<^C 4-<^>0 ?c_ptjL^ J^" 1 ujJ 4-Lcj^lII A A qC au! ^^— i J -J 

4_il (^1 t (r.p.m) ( /?, — 1 2) j! jlI^j c-u-SUI obj-* "^h-" o-* d^ ^^h-^ oL>J^ ^j-^ uj)^" 1 " 6^ s-*^ "6 

. or . 







.4-Jiw|jJ| c-JI^JLJIj 4_o*jL>JI l-JIjUI ^IjiitlL-ul A-l1x^=3 A^jjua 

t^^l^. SjJlUI <^JjJlJ (j^^=3iJ J-uiiiJI I Jufc J^^=3U LaJu^. 
.4_o*jL>JI 4-JI^UI • Ua £_ 4_lJ^I 4^Ji] a| Ju?t2^J • 

.%100 4-Lio.b Sj| Ju>JI oJl& oLSjI J } ^jJuil J'^J <jf 

. oL-uLHI j julLc c-JjJ j^=si • 
10x 80 x 120 jV^I^ajlI^ • 



- 0£ . 













4-J^Jl jJI 4 ^"^J >* 1 1 J-J^5tHJ aJlscILiuJ 4_^dj^>iJI C-cJIjJ Lc! 4 ^ia-JU 1 j JaJU *_a ^.ij^Jl j! CJZjJLiJLl ciJLcaX 

. aJj-^Lu^Ju 4^-lSILuj^c i^3jj>* J] L-Jjlil J>j-<^*Ju 

4_i_cu C-cJjJ L^-Lc Ju>*jJ 4_^3^>iJI C-JljjJ 4_u-alluj .(1-7) J^" 1 uJl ^_ 4-5e-t-bj_4 L^Jt-p^>* J j^_<-u I j-<JLl Clijjijlbj 

.(2-7) J^"> uJ) 4r T^-^J-* 5 J^ ' < *^~ 1 J^^ LLr,L ^J ^ (^jLlujlUj i L^j^Jtlil 



60°^ 





CM.V.tluJI^;(^-V)J^-.A 






^jJlu_u_4 c—Jjj :Cj 



^jLtai-Lc v^j-j : 4 J 



^>>Jli_Jiy:(^-V) J^x, 



L_3j*^eJ_d 4_j_tl/ C—J JJ : ! 






- 00 _ 







ciJl ^jlL^I c_-<_L-<-ajj c_-<JljJLJI * t^ jLLc L-tiujj 4 c-<JjJLJI Sj-Laiw 1/5 ^Jlj^^j L-JjUl j-LaS ^v 3 j^-<-^> 1 jL^-JLl 



J* 



.c^ljll 



P= 1.75mm s^kiJI * d= 12 mm^^lil ji^ M12 ^^ ISO c^^i 

di = d-P/5 =12- 1.75/5 = 11. 65mm 

L_-<JjJUI jL^-t-uJLl J .4 flrtUl Cx-LpJ 4-Lt-^JJ J_aL>iJlj 4_l>*jL>iJI 4_JjJLJI rt-SJ J^-i mi 7c_t-bjJ (3-7) J^-i M<tlj 




^Jjitl^t^-V) j^~ 

a-o^jL>JI t-JI^UI aI jiiti^l ju£. J^jtJI Ji£.!j^ 1-2-7 
.(4-7) J^n A 4- U^d (J*L>JI) ^LuU! ^_ I jlo. LlSj LJ^ill Uil ci^G -1 

.45 J^i ^-Lp ^dL9'J^ iaJjJjl f. Jlj JlIc jL^t-rj-tl L_3jJ<a c, < La uij -2 

.(5-7) 







dbuy uiiU Jtfjj 







p2U\ Ccufu 4.uLif^ :( £ " V ) J^=3-cu 




jUm.U ^ Jl^UUI ul^ :(°- v ) J^i A 



( VjUljti)^^MjU ( &tt 3-7 



di = d-P 



4-lj)(j > oJ *_La_2JI (^j-uL^JJI dJLjl_L-(-t/ 4 J2j-i]|) 4-^p-U -^J - ^ lW^HJ tjUk . Qj t <t*~>J 4_lJjJLJI j^j J J- 1 ^*- J ^^ 

.(<^ij>ii < jaP' J y jL:w ) 4Jjl^2J1 jijii ^yAl 



4-iiiw| jJI c-Jl^lil a| Jiitl^l JU£. J-*jlJ1 Jl£.\^S 1-3-7 

. JlsLjuJI 4j^j^-i tc-Jsjj (6-7) J^-i M<tlj J-<^Jl]I 4jtiaj9 *_a IjucLjlLc l-JjJJI j^dJ (JJ^^J O' S" 4 ^ "^ 

- OV - 














iJjlII j^i jl^Uj :0-V) J^^i 




<J>!l ^Ti 



IjwJl <*Jai 



(^jUo! < J^jIa i ^Jj I) ij^llt jJ^pi : (V-V) J^, A 



. oA . 













♦ -# ^ ♦ ♦♦ ♦♦ 

^_ jL^_ <-uJL!j AJj^cLu^j! a 1 JiitlLiu 1 ^c—t-bjJ (o-7) (J^a—tlJIj .C-cJjjJI 1 j*J»J J I J— lo^eJcJ ^j| (JJJ 4_Jj^eIlJi 

.4_l1jJuI 4-a^L-u jLlL>*I 





ljl^Ijji ^tjiti jixo*y jU.lJli ^ijiiti^i 



Mim« 



4_i^jL>JI ^jJjJJI jLlo-V ^j^l LgaJI a| Ju^LlJ 



iJjUl i*>L* jLxoJ :( A - V )J^»m< 
:^_^j 4-La j j f ^a a LJ 4-llu-UjJ 1 4-ccl^j>iJ! CjL-uLSJL! ^jj^-i" LcJlIc L^-lL<-u 1 + L^ 4.C.J L^Sa C-JIjJj! Qj^3lJ -2 

.(j-uJI /^1a jUa -ii 

.^j-<-oil v^^ ijjlj "ill 

.^j-<-ajl Sj-Lai* -iv 

.3j-Lsj>iJI Bj^jIj j^LaS -v 

A % ilaJ I j LlL>» I *»■ La < u I ^fL_ ) /_ ja_c£> (j- 1 -^ J J j jo "*rj z$ c—J loJ 4 ♦ ila 4_La_<_u I oj ^j— ^ ' S-*— * * ^dL9 'J J* i -^ >lJ "^ 

.L-JljJLJI 4jt-tla a| Jiitlu-ul 4jrtj^-i tc-Jsjj (9-7) J^-i miJ 
.Cjlj-Laiw 3 Jlc ^j-uLlLj <^JJij 4-UjjJI CjI J ^LoJlSJI <j-uLf^ ciJj^V^ (JdL>^ (1)^ V^J^ O-*-"-^ SjlaJ*. j^Qio -4 



- M - 














7c_t-bjJ (10-7) J^-l M(J . 3 J La >i 1 1 i^JLi I j uxC (^£- B^IjJij! A^JlU rt f r< dJ *U CJ I J-Lai- j^-tfo^. ^j-uLSj ^j! 



Steigung 




SjU^tl c_jL_o^ 4- ^^Jl ^laitl^ul :(^ % -V) J^=3Lui 



. 1* . 




■cvirn lhii)Tillq.cvihll pilnill nnlnlln rj 1 1 

gALUl jJ$IaJ$ (Uti^Xl 3UU1I SjbVI 






^LsIjJkJI CjLLt^sLa <LLa_<_ul^J ^uLluTJ I 







te\j& I uLuSU 4k-l*J Jaj^UI 

4-L^lj^iiJI OLLi^dLc ^JLc ♦ La a 1 1 al-ilj J-<^*-l! x.La.3 clx-LpJj I jl n^ *L2jjJ<aj 4-Lalj^>iJI CjLL^dLc ^.Ij^i i^juc 

t^yl^. BjJlSJI <^JjJlJ QJ^J J-uiiiJI I Jl& J-^=lJ LaJu£. 
L^jIj^I 4^j*jl£J 4lalj^>iJI CjLLi^dLc ^J-lLcuJ ^ 
(italj^JI *J&) . Un\\ aljf Cx-ulu • 
4lajJtXI ^ji^. J-^JtJl JjtiaS C-4-i-uJ • 

Ao0 4-U-aJL) Sjl Jl>JI £Jl& (jLSjJ J J C-JjJlU! J-t-^J (J I 

4-4>L-aJl ^|jl3* • 

Lq^LloJI oljUkj 4-jUtlj • 
40 >< lOO^k^Vl ^^c^^^ • 



dC- 



4la!>£J I uLuSU ^kwljJ JdL*£lil 










L4^a2^j^lj^luLuSUfl>i 1-8 



C^tJi ^jljiiJl j^U; 

(^^j-Jl jjjid, i^ i^?l 



ijkjfl ijy 



JjL~-K Jjljl 







^> 1 J J^ 



^'^ & ^>- 



4_LsjjJeJt I ^ I jj>- I 7e_iia jj : ^v-^ W J^-i mi 



U}>tlJ«£%l}2-8 

tfJi^J ^j ^3 <a ^ c 4-a±Hz\\ Bjj^m CjVjJL-tlJLl r-LjJ 2 ^y^\j-C 2 I 3 JJljlLc ^J-Lt-LoJ *LL^dLo £>^ fj*-^- Lr^ 

.4_^L>* ^J-Lt-Loj cjLJUjlj aLlSJjj! 

4_Jjjl$Ij C-<_jLl$I C-j|j^JL$l (jj—^J 4_^3jJ5tHJLlj 4-IjLlII CjLcj^j>JU J ^=p (J-^Al ^jLcj-Sj :<j2uj>-AJ|j J ^-ljJ) -1 

. 4_LLri-tJjJ 1 Bjlj^l icj-^E-^J SjljVI -ij-<J-£. (jylc L^J-^! tCxjlill C-j|jJLI| "2 

jjjl-jj I jl& 2000 r.p.m jj 20 r.p.m ^ <jIjjjJI £cj^ rilP 2 ^P* o'jj^' ^Lcj^ <>* jjuu SjIjVI 

J* J* 

-de- 







.JJLloJI 4-»_L-j3 J I 4.LLri-UjJl 4J=jj>JI J_2j tajljVI JJ-3-T -4 

.IjL-uj jl LLl^j (jljjJ-tl ^J-^ ^J'-** tiJJjL^aj l^LSjVIj SjIj^U ^j^ t^^A :(^^-n^HJI) J)j, u.it~t| jj^c -5 

.(l^-^e-uJI Jjpr i J*^^' JJ QT ) J^>JI jul&IjlC ^Jl 4_j.Lr.UJjJ 1 4___3j_>iJM <J-2jJ ^J-Sj ♦ ^JL*jj| (J^LluULJ -6 

aj_2j j-j>JI jj or £)( 0_i>. ^L-9jJi ^-11 ^JljuJI ^l-lcjuu (J-jq O'JJ-^' ^---^J-^ (J-^9 (*J-^ 'J*-^' J-^Lqc -7 

.c—JjJul x-La-S 4_=djj>o AJ-2j c—LSe-LuJI jj-o-CJ 4jj-_>jjl!Ij 4jJjJ__JI ^JuuJIj 

.^lI-lSJI 3l jf LiLj_>ijj c1xj_uj :» UM) SIjI CjI--Jj-JLc -8 
(4 oroljJl) X-L--SJ) S|j| 4-Uj— U 4_J>-* 4j=j^w L^i>^' ^LH^ Sh'jJ-^' 4j=j^>JI Jjj^euJ aj-Sj t^La^il -9 

. 4-LOj-trLLrj.l > I 4JJjj^j.qJj 4_u-bj-C 4__=dj_>j 
. LJl jl IjjJu Lai Lf-Jjis L^=ljjj>o ^UJJ *4>*-M < ■ m^-ijJ ^Ij^l J-<^>^ ^(jij-ill SJitjJLa -10 
.LJT jf LjJy Lcl tUrttl SljV 4-l^jjl1lJLI i£=j->JI *UJ :4^jjl1lJLI iltjJJLl -1 1 

J* 

.jul I aU<«\^ dJLJjj JjLs oL>ol 4- 3^ L^>^ cijj^eujj *JLSJIj xJaJUl S|j| J-*j>u : LjltJI ^Llltj^iil -12 

.lL-JjJLj x-Ls-SJI SIjI c1xj_uj :* LauSJI S|j| t^j^j -13 
.(cllj^tltl c_jIjJl]|) JjJlJI ^tj^J ^LH^' O-* J^= ^=j^* < ^J 3 J J^-^ :<jSVjjVI (jij-ill 4-tjf "14 

CjIjjI (J^>tJ t c1^_lLoJ= AjL5tJ-LUJ 1 <1-^1 4 Jlt-LaJ 1 L-SjJi-J JJ=JJ^C J-Q-tTLLrjJ t ((J-Jj^clU! C-j|jJLt|) (J^<J-tl t-j|juC. "15 

.c-JljlJI *-laj3 CjIjjIj JiiljuJIj c-lSIjJLI JIa xJaJUl 

!frl>N£LJL4UH-^ 3-8 

pljJ J I iJbjj^o JLoJu— lx/I (JJJl-J ^j ^=a t j i-3j WS 1 1 ^ lr aLj=l>*!j 0J-^ (J-t— u-lI 1 4-jlL-j^ jl {j±j— ojJI <U jl -1 

c-lJLL-JIj <u!jU l^>1j 4-ulj-tL jj^U^j ( j_^ dUj 4- L_t Lj3j_Ly| ^^JLc 1 j^-ilj ^j t^tl t-LlLj ^^-^ V -2 

.4jj^=UIjj| 
I o j Lu a 1 J La ( & 1 CjJl>j V (_^>* ^J-Lt-LtuJ 1 (J^Sj lj3jJ^JI C-l>iJ £yz ^u-uljjJI 4JLcL^ 4jjjl!I Juul -3 

V (jyj-^ ^-^-^j juujjJLI jj_ojlJIj Lj3j^t_JI J-lLo jj^ cP-^^ ^^J^^*^ ch° ^J-loj^Lc jl (i.Lo.Lr.L>. ^j^ o' j 1 ^ 1 ^^ "4 

.L4JL/3 dJJjL^a JuJI aJlLs-u^j V (j^>*J JJ^ Cr^^ ^^J^^*^ ^ (J-^^-^ c^LajJI CJJl>j 
.3jj-l^3 4_c.j^lojj jj! Lajj ^jIjIjJI ji ciJL^^jj ilLu-uc. 4-^^Llo] (JjjuouJ 1 ^.LcjT 3jLL_jJI (j-tuJI -5 

.J-ojlJ! ^.uj! ^JLSJIj 4 Jit-La] 1 jjj-uJ jjjujJI £.Lo j-o-tu-m 1 -6 

.LiLju rjJj^j (j I ^j --1 <; jj jL>- 4j 2 ljIjJljj jj ts^nW jf Jjj-L-JI ^jIuljJI ^j-tJL (JjL^iJ 2 -7 

-db- 







.L^jIjJ^j SJjuaJu 4-<3JlSJI a 1 j t^> < r> 1 jJ^Lit^ ^° ^-^ LI» aJJLIlJI (jtjj^ ^.LlH 4-^jlSJL ^j-uLlSJI Jjl^o V -1 1 

.dJLju *_a Ajiia-t-^j iSjLj ^Ij^l ^*3^ *^d>^ ^^^^ <^>*^1 L -^'-^l (Jj^^ V -12 

.jjw| ^JLSj *JLSJI (J I jllL-uI 

Jgll ^la^Ca^J 4-8 

2-) J^-i M<tlj ^-U-SJLl 4_i_uju-JLlj iiljJLlj Bj^jLLcaXI cjVjJLiJLl c-c- uT llI AjL?tlL<-ujj :cjJj^-i All (jjl&O c-SjJaJ! -1 



/I 


IV 


>^ ufV X^^ll 1| 


TBkI^ 


*ju^ juii j*^yi ?-bi* iffi'j 




(Mo^-iAll , .*}(* ( ^>tMI 


, U^ 42j>L :(c-e), l^=ui 



.*_U-SJLl il^lJLlj ajujJLI oVjjLiJLl c^ ^uT llI ^j^llmjj tciJj^-i AJ1 ^cLj L^jJaJI -2 

dJL^ J J ^3J Ld I jj j| 4-LlSj ^J>2|j i^3j^^ J-<^«-II AJtiaS C-jl <a^-l\ JLJJI I jl AjLJtTLLrjJJ t^jO-X^i (J-U C-uuTlJI "3 

.^^j-^^ L^ C - 4 ^P-^ T*-^^ (3-8) J^-i M<tlj <J-<^*J! 4 3Lka^ <^-4-p^ ^^-Ij 



cfcT- 



4la!>£J I uLuSU ^kwljJ Jddt£lil 










.aIjIIlII 4-SiitXI tc-J^jj (4-8) J^=lAJIj 




JjJUI v i> 



(>Cu_a. 1* ^>u cix-^ultl : (D g) J^-» tfo 




. i^D jjjtiJL 1 4-SJLseJL 1 7c_i-bjj (5-8) J^—» ti<j * t^ S t i ^.ijjj /^JLsJI *_a ciJ^tiij o-p^ ajl^jJIj 

Lot . JJLtlJI A-jlLs-SJ ^iiw| JlJI j t^MI *_a £j t^ J^jLLalLo ^jj_^=ljj C-<_)Ij J^Lt-cu l(j^ ^*J£9 .J^jlJI AjlLs-SJ 
.^^Ij-ijVI ^Lf-^l T*-*^^ (6-8) J^-i M<tlj ^.Ldjjj^ J^-i m< I J (JJ^^J^ Cr^l>^^ c3W^' 



CD- 



4la!>£J I uLuSU ^kwljJ JdL*£lil 








^^j^iil Ul^X\ (De) J^=u 







£Jl_& <LLa t ul^J ^H-J 0_p* jJ<2-2J I Bj^jLl^ 3j*a-^-SJI 4-U I j-La_<-u 2 I CjVjJLiJj C-4-uTll! aJlscILiuJ :4j3UjJ| lJ&j^LsVI -/ 




^LjJI c^jJiVl :(E-e) J^=u 



dtJ- 



4la!>£J I uLuSU ^kwljJ Jddt£lil 










.4_tJLtju^j| A_ J-^juI 4jlL^£ CoJ-UJ 7C_i-b OJ 




4-u-u^aJ| £_ J-qjlJI 4jlUS C-c_i-uJ : (A- A) J^ ui 



it 

^lJj| iislj^JI a>L^I ?c-^jj (9-8) J^=lAIIj ISO 4-JjJlJI i-j-^Lill cjLL^Ij-JLI \n\U ^jljcIaJLI (iUlj^JI 



4la!>£J I uLuSU ^kwljJ Jddt£lil 










jUM JaA* 







«? ^y 



/) JJaw r ^jl^i 



/so/ 



/SO 2 



/SO 3 



/SO 4 



/SO 5 



/SO 6 



/SO 7 



/soe 



£0 9 



\q 10 12 16 20 25 32 



fflq_ipi2 16 20 25 32 



Elq JO 12 16 20 25 32 



lg 1012 16 20 25 32 



\Q W1216 20 2S32 



\q 8101216 20 2532 



E3<? 8 101216 20 25 32 



/> 



2025 32 W 50 



Hh 16 2025 32 W 50 



0/5 



20 25 32 W 50 



Bh 



20 25 32 1050 



\h 12 16 20 25 32 1050 



f mm i *¥m ^->M a> .»-' J'^ 1 &*+ 



t 



DIN 1981 



&r8l0J2162025 



&r 8 1012 16 20 25 



m ys 



F\ E~J 



r 



*y^ 



0//V 497/ 



| /SO 2 ) 
DIN 1972 






DfNC976 



I /SO £ | 
DfN 1,976 




I /SO 5 | 

D//V 4377 



| /SO S | 
0//V 49S0 



c jj > dJI ^.JLi l^Ltt-^jj UsIjJkJI ^Maf JI^imiT :(E-e) J^=-< 



toljitfluU^U^(^ 5-8 

L--<-J>0^ 3j3pJlj ^Jil^jJIj L-oSllLtl C-4-uTllI AjLJtTLLrjJ <j| ^j ^1 <)JJ . (^jl rrVi^Vl "T lltJ^U J^uJuJ I K^J-^ 4-Lslj^iJl 

A J iJ ^ =D cJ\ L$^3~£ '-*- 4 ^J'J*-^*' Ar C iJj-^ 3 S-'-'-'-'Aj ^ Cr^ 13 ^ £ ^ ^ \? J ! ' ^ A JJLhh 1 4-Lalj^i-iJI ^Jub da *j 

.C-jLSjJLI dJJji^aj iLalj^i-iJI &±£ Clu-pJ 4-iiLi^D tc-c^jj (l(J-o) J^a-tlJIj . L^=u5t^o LLaJj daJ^Jj 



de- 



4la!>£J I uLuSU ^kwljJ Jddt£lil 











4-UjJeJLl ^^ L->LdlU j 4-UIjaJI aJS c^uj : (Cc-e) J^-i m> 



iLlj^JI JL^Cl <J^=3-J cillij LsLcj J^JtJt 4jtla^ < kjuajJLa Ju£. itolj^JI *JLSJ » UM1 Ji>. <U n>> V^J 

.*_La_2JI Ji». pLajjl ihii^ 4j^j^-i tcju^jj (1 1-8) J^-i M<tlj 




^JLSJLJ J.L2JI jo. ^UjjI ..k-L^ (C£e)dflf 







.CjV>U AjjjJlJI SjLjLall 4-Ju*Jt] dUjL^sj CjLli^sUI ^4^ 
t^yl^. SjJlUI <^JjJlJ QJ^J J-uiiiJI I Jl& J^^=3U LaJu£. 

S^J^iJl ^JLc J-^JUI 4Jtia^ Cx-LpJ 
AoO 4-j-coIj SjI Jl>JI 6J-& O^I L^i MJ 4 -^' J jua ^ O' 

icLu 12 

r'lliJVI 4 j ' Sj 4-ifujj * 

40 X40 X80 iV^iil <> J^ i*L^ • 

^jVl Sjl^jJI jLlL-^I 



Be 



4la!>£J I uLuSU ^kwljJ JdL*£lil 










L^%^iJjjiI)luU^Ufl>i 1-9 

^lJ| 4-jlULSJI J>jJu>JI ^j-^ -i^c ij*^ '"^J *4>^ ^^"V^ * U%tl 3|jf (Bj^j^iJI ili^=u-u) ciJ^tltJ L^-Lli 4jJJj3 
£lj^>*! tz—l&^J ( 1-^) J^—» uulj .^jIijIjJI (^yjQ 4-julajQ 4-ju^=d L^jLLi-ul ^j_a Ajulm <J^=3 J «^A~A SJuLcaJ 1 ^_ ^j-ojJLlJ 




t&i (>i) j^ 



L^jlj^lj Sj^iJl A M^-iLc ^GEJ^J^zau 



EC- 







^l^luLuSUu*Uu*l 2-9 

.(JlJ=3_tI/ 2 I o jJulLc (JO/J |VJ (J-SJU a Ll2JLj pj < u-dJ jl^>J 

^!^J!uLuSU^i3-9 

4-ii^VI SjJi^i]! 4 m^-iLs -1 
^jj_^=lj I ^.x^ *LL^*IL<-ai I * La_2JI ^j=3\j=3u_uj VL^jlL-uI jJij^iil CjLLi^dLc £-Ijj| jJL^d! £)-4 pJ-tJl IjLAjwLLftJ 
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